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(54) MULTI-BAND SHARED-APERTURE ANTENNA AND COMMUNICATION DEVICE

(57) This application provides a multi-band
shared-aperture antenna and a communication device.
The multi-band shared-aperture antenna of this applica-
tion includes a first antenna array, a second antenna ar-
ray, and a reflection panel, where a frequency band of
the first antenna array is lower than a frequency band of
the second antenna array, the first antenna array in-
cludes four first dielectric plates perpendicular to the re-
flection panel, two adjacent first dielectric plates are per-
pendicular to each other, the first antenna array includes
four hollowed butterfly dipole units, the dipole unit in-
cludes two radiation arms, the two radiation arms are
respectively printed on two adjacent first dielectric plates,
the radiation arm includes a first part and a second part,
a first feeding stub is disposed on the first dielectric plate,
the second part has a specified width in a direction per-
pendicular to the reflection panel, the second antenna
array includes a plurality of second dielectric plates, four
ring-shaped coils are disposed on any one of the second
dielectric plates, and the ring-shaped coil is connected
to a second feeding stub. An effect that a high-frequency
antenna array and a low-frequency antenna array coexist

is implemented without a mutual influence of standing
waves.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202021278642.5, filed with the China
National Intellectual Property Administration on July 3,
2020 and entitled "MULTI-BAND SHARED-APERTURE
ANTENNA AND COMMUNICATION DEVICE", which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication
technologies, and in particular, to a multi-band shared-
aperture antenna and a communication device.

BACKGROUND

[0003] With rapid development of a fifth-generation (5
G) mobile communication system, a base station anten-
na needs to meet requirements of a plurality of frequency
bands simultaneously. Currently, a manner in which a
high-frequency antenna and a low-frequency antenna
are coaxially nested is mainly used, so that antennas of
different frequency bands are deployed in a same base
station space to operate without affecting each other. A
newly added 5G-band antenna cannot be directly added
to an existing antenna structure due to a limited antenna
aperture. This is because a conventional coaxially nested
structure enables a low-frequency antenna to keep away
from a high-frequency antenna as much as possible. In
this case, coupling between the low-frequency antenna
and the high-frequency antenna is reduced, and distor-
tion of a high-frequency antenna pattern is avoided. How-
ever, this structure requires a large antenna frequency,
which is not suitable for a coexistence design of the 5G-
band antenna and 2G-band, 3G-band, and 4G-band an-
tennas.
[0004] An advanced design system (advanced design
system, ADS) technology is a new technology that can
effectively reduce coupling between antenna array units.
When a multi-band shared-aperture antenna is de-
signed, an ADS structure is used in an antenna array, to
effectively reduce coupling between antenna units.
[0005] However, a specific space needs to be added
for the foregoing antenna structure based on a current
antenna aperture, to place an ADS. Consequently, a
space occupied by an entire array antenna is enlarged,
and independent intra-band decoupling cannot be imple-
mented for antennas of more than two frequency bands.

SUMMARY

[0006] This application provides a multi-band shared-
aperture antenna and a communication device, to imple-
ment an effect that a high-frequency antenna array and
a low-frequency antenna array coexist without a mutual
influence of standing waves.
[0007] According to a first aspect, this application pro-

vides a multi-band shared-aperture antenna, including a
first antenna array, a second antenna array, and a re-
flection panel, where both the first antenna array and the
second antenna array are disposed above the reflection
panel, a frequency band of the first antenna array is lower
than a frequency band of the second antenna array, and
a highest part of the first antenna array is higher than a
highest part of the second antenna array; the first antenna
array includes four first dielectric plates, all the four first
dielectric plates are perpendicular to the reflection panel,
the four first dielectric plates enclose a hollowed struc-
ture, two adjacent first dielectric plates are perpendicular
to each other, the first antenna array includes four hol-
lowed butterfly dipole units, any one of the dipole units
includes two radiation arms, the two radiation arms are
respectively printed on two adjacent first dielectric plates,
an included angle between the two radiation arms is 90°,
any one of the radiation arms includes a first part per-
pendicular to the reflection panel and a second part par-
allel to the reflection panel, the first part is connected to
the second part, a first feeding stub is disposed at a po-
sition that is on the first dielectric plate and on which the
first part is printed, the first feeding stub and the first part
are respectively located on two surfaces of the first die-
lectric plate, the first feeding stub is connected to the
reflection panel, and the second part has a specified
width in a direction perpendicular to the reflection panel;
and the second antenna array includes a plurality of sec-
ond dielectric plates, all the plurality of second dielectric
plates are parallel to the reflection panel, four ring-
shaped coils are disposed on any one of the second di-
electric plates, any one of the ring-shaped coils is con-
nected to a second feeding stub, and the second feeding
stub is connected to the reflection panel.
[0008] The multi-band shared-aperture antenna pro-
vided in this embodiment includes a low-frequency an-
tenna array (the first antenna array) and a high-frequency
antenna array (the second antenna array). Therefore, an
effect that the high-frequency antenna array and the low-
frequency antenna array coexist is implemented without
a mutual influence of standing waves.
[0009] In a possible implementation, two dipole units
on a diagonal line in the first antenna array have a same
polarization direction.
[0010] In a possible implementation, two adjacent di-
pole units in the first antenna array form two polarization
directions of 645°.
[0011] In a possible implementation, the second part
presents an unclosed ring-shaped structure.
[0012] In a possible implementation, a lumped first res-
onant circuit is disposed on the second part; and the first
resonant circuit includes two parallel slots disposed on
the second part, a capacitor and an inductor are disposed
on one slot, and a capacitor is disposed on the other slot.
[0013] In this embodiment, the lumped resonant circuit
is added, the slots are disposed at a plurality of positions
on the second part that is of the radiation arm of the first
antenna array and that is parallel to the reflection panel,
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and the capacitors and the inductor are embedded in the
slots to form the resonant circuit. The resonant circuit is
a series resonant circuit formed by connecting one ca-
pacitor-inductor parallel resonant circuit to one capacitor
in series. In a low frequency band, the resonant circuit
performs series resonance, which is equivalent to a
short-circuit state, so that the resonant circuit can main-
tain complete performance of a low-frequency antenna.
In a high frequency band, the resonant circuit performs
parallel resonance, which is equivalent to an open-circuit
state. In this case, for the high-frequency antenna array,
the low-frequency antenna array is equivalent to an in-
terrupted non-resonant structure. Therefore, an impact
of the low-frequency antenna array on the high-frequency
antenna array can be further reduced, thereby imple-
menting an effect of shared-aperture coexistence of the
high-frequency antenna array and the low-frequency an-
tenna array. In addition, in the high frequency band, the
low-frequency antenna array is equivalent to interrupted
distributed metal sheets, and the distributed metal sheets
are equivalent to a decoupling surface, which reduces
coupling between high-frequency antenna arrays. There-
fore, in this case, the low-frequency antenna array may
also be used as a decoupling structure of the high-fre-
quency antenna array, so that functions of coexistence
of a high-frequency antenna and the low-frequency an-
tenna and decoupling between high-frequency antennas
can be implemented simultaneously.
[0014] In a possible implementation, a distributed sec-
ond resonant circuit is disposed on the second part; the
second resonant circuit includes an interdigital capacitor
and an inductor, and the interdigital capacitor is formed
by intersecting two comb-shaped microstrips; and the
inductor is formed by bending one microstrip.
[0015] In this embodiment, the distributed resonant cir-
cuit is added, the resonant circuit is disposed at a plurality
of positions on the second part that is of the radiation
arm of the first antenna array and that is parallel to the
reflection panel, the capacitors in the lumped resonant
circuit in Embodiment 2 are replaced with the distributed
interdigital capacitor, and the inductor in the lumped res-
onant circuit is replaced with the distributed long-line in-
ductor. These distributed elements are easier to be ma-
chined. The resonant circuit is a series resonant circuit
formed by connecting one capacitor-inductor parallel res-
onant circuit to one capacitor in series. In a low frequency
band, the resonant circuit performs series resonance,
which is equivalent to a short-circuit state, so that the
resonant circuit can maintain complete performance of
a low-frequency antenna. In a high frequency band, the
resonant circuit performs parallel resonance, which is
equivalent to an open-circuit state. In this case, for the
high-frequency antenna array, the low-frequency anten-
na array is equivalent to an interrupted non-resonant
structure. Therefore, an impact of the low-frequency an-
tenna array on the high-frequency antenna array can be
further reduced, thereby implementing an effect of
shared-aperture coexistence of the high-frequency an-

tenna array and the low-frequency antenna array. In ad-
dition, in the high frequency band, the low-frequency an-
tenna array is equivalent to interrupted distributed metal
sheets, and the distributed metal sheets are equivalent
to a decoupling surface, which reduces coupling between
high-frequency antenna arrays. Therefore, in this case,
the low-frequency antenna array may also be used as a
decoupling structure of the high-frequency antenna ar-
ray, so that functions of coexistence of a high-frequency
antenna and the low-frequency antenna and decoupling
between high-frequency antennas can be implemented
simultaneously.
[0016] According to a second aspect, this application
provides a multi-band shared-aperture antenna, includ-
ing a first antenna array, a second antenna array, and a
reflection panel, where both the first antenna array and
the second antenna array are disposed above the reflec-
tion panel by using a plurality of pillars, and a frequency
band of the first antenna array is lower than a frequency
band of the second antenna array; the first antenna array
includes a plurality of first dielectric plates, all the plurality
of first dielectric plates are parallel to the reflection panel,
four ring-shaped coils evenly distributed around a central
point of the first dielectric plate are disposed on any one
of the first dielectric plates, two ring-shaped coils that are
disposed opposite to each other form one dipole unit,
and the dipole unit is connected to one Y-type feeding
structure; the second antenna array includes a plurality
of second dielectric plates and a plurality of third dielectric
plates, all the plurality of second dielectric plates and the
plurality of third dielectric plates are parallel to the reflec-
tion panel, the plurality of second dielectric plates are in
a one-to-one correspondence with the plurality of third
dielectric plates, the second dielectric plate is located
above a corresponding third dielectric plate, a first
through hole and a metal layer surrounding the first
through hole are disposed at a center position of any one
of the second dielectric plates, and a second through
hole and a plurality of J-type feeding structures evenly
distributed around the second through hole are disposed
at a center position of any one of the third dielectric plates;
the plurality of J-type feeding structures are connected
to a feedback plate through the second through hole, and
the Y-type feeding structure is connected to the reflection
panel through the first through hole and the second
through hole; and the plurality of first dielectric plates are
located above the plurality of second dielectric plates.
[0017] The multi-band shared-aperture antenna pro-
vided in this embodiment includes a low-frequency an-
tenna array (the first antenna array) and a high-frequency
antenna array (the second antenna array). Therefore, an
effect that the high-frequency antenna array and the low-
frequency antenna array coexist is implemented without
a mutual influence of standing waves.
[0018] In a possible implementation, a quantity of the
plurality of J-type feeding structures is four.
[0019] In a possible implementation, a connection line
between a central point of the first through hole and a
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central point of the second through hole is perpendicular
to the reflection panel.
[0020] In a possible implementation, the antenna fur-
ther includes a third antenna array, the third antenna ar-
ray is disposed above the reflection panel, a frequency
band of the third antenna array is lower than the frequen-
cy band of the first antenna array, and a highest part of
the third antenna array is higher than a highest part of
the first antenna array; and the third antenna array in-
cludes four third dielectric plates, all the four third dielec-
tric plates are perpendicular to the reflection panel, the
four third dielectric plates enclose a hollowed structure,
two adjacent third dielectric plates are perpendicular to
each other, the third antenna array includes four hollowed
butterfly dipole units, any one of the dipole units includes
two radiation arms, the two radiation arms are respec-
tively printed on two adjacent third dielectric plates, an
included angle between the two radiation arms is 90°,
any one of the radiation arms includes a first part per-
pendicular to the reflection panel and a second part par-
allel to the reflection panel, the first part is connected to
the second part, a first feeding stub is disposed at a po-
sition that is on the third dielectric plate and on which the
first part is printed, the first feeding stub and the first part
are respectively located on two surfaces of the third di-
electric plate, the first feeding stub is connected to the
reflection panel, and the second part has a specified
width in a direction perpendicular to the reflection panel.
[0021] The shared-aperture antenna in this embodi-
ment supports a high frequency band, a medium frequen-
cy band, and a low frequency band. The entire antenna
uses a layered structure, a low-frequency antenna at an
upper layer is similar to a first array antenna that covers
a frequency band of 690 MHz to 960 MHz in Embodi-
ments 1 to 3, and is embedded in a gap between a me-
dium-frequency antenna (a first array antenna in Embod-
iment 4) and a high-frequency antenna (a second array
antenna in Embodiment 4) array at lower layers by using
a support structure. The low-frequency antenna uses a
distributed capacitor-inductor wave transmission struc-
ture, to generate series resonance for a low-frequency
signal to form a short circuit for normal operation, and to
generate parallel resonance in a medium/high frequency
band to form an open circuit, thereby implementing a
wave transmission function required by the low-frequen-
cy antenna for a medium/high-frequency signal, freely
radiating the medium/high-frequency signal, and mini-
mizing an impact of the low-frequency antenna on an
antenna pattern and a gain of the medium/high-frequen-
cy antenna. In addition, an ADS decoupling function of
the low-frequency antenna at the upper layer can be used
to uniformly decouple the medium-frequency antenna ar-
ray and the high-frequency antenna array at the lower
layers. This minimizes coupling between antenna units
at the lower layers and avoids distortion of the antenna
pattern. The medium-frequency array and the high-fre-
quency array at the lower layers use an upper-lower layer
coaxial structure. The medium-frequency antenna at an

upper layer covers a frequency band of 1.71 GHz to 2.69
GHz, and the high-frequency antenna at a lower layer
covers a frequency band of 3.3 GHz to 3.8 GHz. The
high-frequency antenna is designed as an FSS, so that
the high-frequency signal can be normally radiated. In
this way, distortion that is of the antenna pattern of the
high-frequency antenna and that is caused by the medi-
um-frequency antenna is minimized. Finally, in an overall
structure in which the low-frequency antenna and both
of the medium-frequency antenna and the high-frequen-
cy antenna are embedded in layers, and the medium-
frequency antenna and the high-frequency antenna are
coaxially layered, a capacitor-inductor structure wave
transmission technology, an ADS decoupling technolo-
gy, and an FSS wave transmission technology are sep-
arately used to implement wave transmission and decou-
pling functions of the three-band shared-aperture array
antenna, to obtain excellent antenna pattern perform-
ance and meet a gain requirement.
[0022] In a possible implementation, two dipole units
on a diagonal line in the third antenna array have a same
polarization direction.
[0023] In a possible implementation, two adjacent di-
pole units in the third antenna array form two polarization
directions of 645°.
[0024] In a possible implementation, the second part
presents an unclosed ring-shaped structure.
[0025] In a possible implementation, a lumped first res-
onant circuit is disposed on the second part; and the first
resonant circuit includes two parallel slots disposed on
the second part, a capacitor and an inductor are disposed
on one slot, and a capacitor is disposed on the other slot.
[0026] In a possible implementation, a distributed sec-
ond resonant circuit is disposed on the second part; the
second resonant circuit includes an interdigital capacitor
and an inductor, and the interdigital capacitor is formed
by intersecting two comb-shaped microstrips; and the
inductor is formed by bending one microstrip.
[0027] According to a third aspect, this application pro-
vides a communication device, including the multi-band
shared-aperture antenna according to any one of the first
and second aspects.

BRIEF DESCRIPTION OF DRAWINGS

[0028]

FIG. 1a to FIG. 1c are schematic diagrams of struc-
tures of a multi-band shared-aperture antenna ac-
cording to Embodiment 1 of this application;
FIG. 2 is a schematic diagram of another example
structure of a second part of a radiation arm;
FIG. 3 shows a reflection coefficient curve of low-
frequency antenna array (first antenna array) simu-
lation;
FIG. 4 shows an H-plane antenna pattern of a low-
frequency antenna array (a first antenna array) at
800 MHz;
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FIG. 5 shows an H-plane antenna pattern of a high-
frequency antenna array (a first antenna array) at 2
GHz;
FIG. 6a to FIG. 6c are schematic diagrams of struc-
tures of a multi-band shared-aperture antenna ac-
cording to Embodiment 2 of this application;
FIG. 7 shows a reflection coefficient curve of low-
frequency antenna array (first antenna array) simu-
lation;
FIG. 8 shows an H-plane antenna pattern of a low-
frequency antenna array (a first antenna array) at
800 MHz;
FIG. 9 shows an H-plane antenna pattern of a high-
frequency antenna array (a first antenna array) at 2
GHz;
FIG. 10a to FIG. 10c are schematic diagrams of
structures of a multi-band shared-aperture antenna
according to Embodiment 3 of this application;
FIG. 11 shows a reflection coefficient curve of low-
frequency antenna array (first antenna array) simu-
lation;
FIG. 12 shows an H-plane antenna pattern of a low-
frequency antenna array (a first antenna array) at
800 MHz;
FIG. 13 shows an H-plane antenna pattern of a high-
frequency antenna array (a first antenna array) at 2
GHz;
FIG. 14a to FIG. 14d are schematic diagrams of
structures of a multi-band shared-aperture antenna
according to Embodiment 4 of this application;
FIG. 15a and FIG. 15b are schematic diagrams of
examples of a multi-band shared-aperture antenna
array;
FIG. 16 shows a standing wave and isolation of a
medium-frequency antenna array;
FIG. 17 shows a standing wave and isolation of a
high-frequency antenna array;
FIG. 18 to FIG. 20 respectively show H-plane and
V-plane antenna patterns of an antenna array at 2.2
GHz, 3.6 GHz, and 5 GHz;
FIG. 21 to FIG. 23 respectively show H-plane and
V-plane antenna patterns of an antenna array at 2.2
GHz, 3.6 GHz, and 5 GHz;
FIG. 24 is a schematic diagram of a structure of a
multi-band shared-aperture antenna according to
Embodiment 5 of this application; and
FIG. 25 is a schematic diagram of a structure of a
communication device according to an embodiment
of this application.

DESCRIPTION OF EMBODIMENTS

[0029] To make the objectives, technical solutions, and
advantages of this application clearer, the following clear-
ly and completely describes the technical solutions in this
application with reference to the accompanying drawings
in this application. It is clear that the described embodi-
ments are merely a part rather than all of embodiments

of this application. All other embodiments obtained by a
person of ordinary skill in the art based on embodiments
of this application without creative efforts shall fall within
the protection scope of this application.
[0030] The terms "first", "second", and the like in the
specification embodiments, claims, and accompanying
drawings of this application are merely used for distin-
guishing descriptions, and cannot be understood as in-
dicating or implying relative importance, or as indicating
or implying a sequence. In addition, the terms "include",
"have", and any variation thereof are intended to cover
non-exclusive inclusions, for example, a series of steps
or units are included. Methods, systems, products, or de-
vices are not limited to those clearly listed steps or units,
and other steps or units that are not clearly listed or that
are inherent to these processes, methods, products, or
devices may be included.
[0031] It should be understood that, in this application,
"at least one (item)" refers to one or more, and "a plurality
of" refers to two or more. The term "and/or" is used for
describing an association relationship between associ-
ated objects, and represents that three relationships may
exist. For example, "A and/or B" may represent the fol-
lowing three cases: Only A exists, only B exists, and both
A and B exist, where A and B may be singular or plural.
The character "/" usually indicates an "or" relationship
between associated objects. The term "at least one of
the following items (pieces)" or a similar expression
thereof indicates any combination of these items, includ-
ing a single item (piece) or any combination of a plurality
of items (pieces). For example, at least one of a, b, or c
may indicate a, b, c, a and b, a and c, b and c, or a, b,
and c, where a, b, and c may be singular or plural.
[0032] FIG. 1a to FIG. 1c are schematic diagrams of
structures of a multi-band shared-aperture antenna ac-
cording to Embodiment 1 of this application. As shown
in FIG. 1a, FIG. 1b, and FIG. 1c, the antenna in this em-
bodiment may include a first antenna array 1, a second
antenna array 2, and a reflection panel 3. Both the first
antenna array 1 and the second antenna array 2 are dis-
posed above the reflection panel 3, a frequency band of
the first antenna array 1 is lower than a frequency band
of the second antenna array 2, and a highest part of the
first antenna array 1 is higher than a highest part of the
second antenna array 2.
[0033] The first antenna array 1 includes four first die-
lectric plates 11 to 14, and all the four first dielectric plates
11 to 14 are perpendicular to the reflection panel 3. The
four first dielectric plates 11 to 14 enclose a hollowed
structure, and two adjacent first dielectric plates are per-
pendicular to each other. For example, the first dielectric
plate 11 and the second dielectric plate 12 are perpen-
dicular to each other, the second dielectric plate 12 and
the third dielectric plate 13 are perpendicular to each oth-
er, the third dielectric plate 13 and the fourth dielectric
plate 14 are perpendicular to each other, and the fourth
dielectric plate 14 and the first dielectric plate 11 are per-
pendicular to each other.
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[0034] The first antenna array 1 includes four hollowed
butterfly dipole units 15 to 18, where any one of the dipole
units, for example, the dipole unit 15, includes two radi-
ation arms 151 and 152, and the two radiation arms 151
and 152 are respectively printed on two adjacent first
dielectric plates, for example, the radiation arm 151 is
printed on the first dielectric plate 11, and the radiation
arm 152 is printed on the first dielectric plate 12. Because
two adjacent first dielectric plates are perpendicular to
each other, an included angle between the radiation arms
printed on the two adjacent first dielectric plates is 90°,
for example, an included angle between the radiation arm
151 and the radiation arm 152 is 90°. Two radiation arms
located on a same first dielectric plate are close to each
other, and may play a role of broadening a bandwidth.
The radiation arm 151 includes a first part 151a perpen-
dicular to the reflection panel and a second part 151b
parallel to the reflection panel, and the first part 151a is
connected to the second part 151b. A first feeding stub
19 is disposed at a position that is on the first dielectric
plate 11 and on which the first part 151a is printed, the
first feeding stub 19 and the first part 151a are respec-
tively located on two surfaces of the first dielectric plate
11, the first feeding stub 19 is connected to the reflection
panel 3, and the first feeding stub 19 may use, for exam-
ple, a microstrip balun. The second part 151b has a spec-
ified width in a direction perpendicular to the reflection
panel 3. The radiation arm 152 includes a first part 152a
perpendicular to the reflection panel and a second part
152b parallel to the reflection panel, and the first part
152a is connected to the second part 152b. A first feeding
stub 20 is disposed at a position that is on the first die-
lectric plate 12 and on which the first part 152a is printed,
the first feeding stub 20 and the first part 152a are re-
spectively located on two surfaces of the first dielectric
plate 12, and the first feeding stub 20 is connected to the
reflection panel 3. The second part may present an un-
closed ring-shaped structure. As shown in FIG. 1b, the
second part 151b presents a ring-shaped structure that
is symmetrical from top to bottom, and one slot is dis-
posed at a position of a symmetric axis to form an un-
closed structure. FIG. 2 is a schematic diagram of another
example structure of the second part of the radiation arm.
As shown in FIG. 2, the second part 151b has only a
lower part compared with the structure shown in FIG. 1b.
That is, a structure of the second part of the radiation
arm may use an unclosed ring-shaped structure with only
one slot, or may use an open semi-ring structure. The
second part 151b has a specified width in a direction
perpendicular to the reflection panel 3, that is, the second
part 151b cannot be in a linear state, and needs to have
a specific width, to meet a radiation requirement of the
antenna, so that an impact of a low-frequency antenna
array (the first antenna array 1) on an antenna pattern
and a gain of a high-frequency antenna array (the second
antenna array 2) is minimized, thereby implementing an
effect that a high-frequency antenna and a low-frequency
antenna operate by sharing an aperture.

[0035] Two dipole units on a diagonal line in the first
antenna array 1 may have a same polarization direction,
and two adjacent dipole units form two polarization di-
rections of 645°. For example, the dipole unit 15 is ad-
jacent to the dipole unit 16, and polarization directions of
the dipole unit 15 and the dipole unit 16 are respectively
645°. The dipole unit 16 is adjacent to the dipole unit 17,
and polarization directions of the dipole unit 16 and the
dipole unit 17 are respectively 645°. The dipole unit 17
is adjacent to the dipole unit 18, and polarization direc-
tions of the dipole unit 17 and the dipole unit 18 are re-
spectively 645°. The dipole unit 18 is adjacent to the
dipole unit 15, and the polarization directions of the dipole
unit 18 and the dipole unit 15 are respectively 645°. It
can be learned that the two dipole units 15 and 17 that
are located on a diagonal line of the hollowed structure
have a same polarization direction, and the two dipole
units 16 and 18 that are located on the other diagonal
line of the hollowed structure have a same polarization
direction.
[0036] It should be noted that structures of the dipole
units 16 to 18 in the first antenna array 1 are the same
as a structure of the dipole unit 15. For details, refer to
the foregoing descriptions about the dipole unit 15. De-
tails are not described herein again.
[0037] The second antenna array 2 includes six sec-
ond dielectric plates 21 to 26, and all the six second di-
electric plates 21 to 26 are parallel to the reflection panel
3. Four ring-shaped coils 211 to 214 are disposed on any
one of the second dielectric plates, for example, the sec-
ond dielectric plate 21, where the ring-shaped coils 211
to 214 are separately connected to one second feeding
stub, for example, the ring-shaped coil 211 is connected
to one second feeding stub 211a. The second feeding
stub (for example, the second feeding stub 211a) is con-
nected to the reflection panel 3. It should be noted that
a quantity of second dielectric plates included in the sec-
ond antenna array 2 may be set to another value based
on an actual requirement. This is not specifically limited
in this application.
[0038] As shown in FIG. 1c, the first antenna array 1
is disposed at a middle position of the six second dielec-
tric plates of the second antenna array 2, and covers the
second dielectric plates 23 and 24 in a top view direction.
[0039] It should be noted that, in this application, rela-
tive positions of the first antenna array 1 and the second
antenna array 2, respective heights of the first antenna
array 1 and the second antenna array 2 and a height
difference between the heights, and/or a spacing be-
tween the second dielectric plates in the second antenna
array 2 may be adjusted based on an actual requirement.
This is not specifically limited. A quantity of components
included in each of the first antenna array 1 and the sec-
ond antenna array 2 and a specific size of each compo-
nent may be set based on a horizontal beam width, a
vertical beam width, a maximum radiation direction, and
a gain requirement of the antenna in an actual applica-
tion. This is not specifically limited either.
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[0040] FIG. 3 shows a reflection coefficient curve of
low-frequency antenna array (first antenna array) simu-
lation. As shown in FIG. 3, an impedance bandwidth
(|Γ|<-10 dB) of the antenna may cover 690 MHz to 960
MHz. FIG. 4 shows an H-plane antenna pattern of a low-
frequency antenna array (the first antenna array) at 800
MHz, and FIG. 5 shows an H-plane antenna pattern of a
high-frequency antenna array (the first antenna array) at
2 GHz. In FIG. 4 and FIG. 5, a solid line represents a
simulated main polarization antenna pattern, and a dot-
ted line represents a simulated cross polarization anten-
na pattern.
[0041] The multi-band shared-aperture antenna pro-
vided in this embodiment includes a low-frequency an-
tenna array (the first antenna array) and a high-frequency
antenna array (the second antenna array). Therefore, an
effect that the high-frequency antenna array and the low-
frequency antenna array coexist is implemented without
a mutual influence of standing waves.
[0042] FIG. 6a to FIG. 6c are schematic diagrams of
structures of a multi-band shared-aperture antenna ac-
cording to Embodiment 2 of this application. As shown
in FIG. 6a, FIG. 6b, and FIG. 6c, the antenna structure
in this embodiment is similar to the antenna structure in
Embodiment 1. A difference lies in that a lumped first
resonant circuit 31 is disposed on the second part (for
example, the second part 152b). The first resonant circuit
31 includes two parallel slots 311 and 312 disposed on
the second part 152b, a capacitor 311a and an inductor
311b are disposed on one slot 311, and a capacitor 312a
is disposed on the other slot 312.
[0043] It should be noted that structures of the dipole
units 16 to 18 in the first antenna array 1 are the same
as a structure of the dipole unit 15. For details, refer to
the foregoing descriptions about the dipole unit 15. De-
tails are not described herein again.
[0044] FIG. 7 shows a reflection coefficient curve of
low-frequency antenna array (first antenna array) simu-
lation. As shown in FIG. 7, an impedance bandwidth
(|Γ|<-10 dB) of the antenna may cover 690 MHz to 960
MHz. FIG. 8 shows an H-plane antenna pattern of a low-
frequency antenna array (the first antenna array) at 800
MHz, and FIG. 9 shows an H-plane antenna pattern of a
high-frequency antenna array (the first antenna array) at
2 GHz. In FIG. 8 and FIG. 9, a solid line represents a
simulated main polarization antenna pattern, and a dot-
ted line represents a simulated cross polarization anten-
na pattern.
[0045] In this embodiment, the lumped resonant circuit
is added based on Embodiment 1, the slots are disposed
at a plurality of positions on the second part that is of the
radiation arm of the first antenna array and that is parallel
to the reflection panel, and the capacitors and the induc-
tor are embedded in the slots to form the resonant circuit.
The resonant circuit is a series resonant circuit formed
by connecting one capacitor-inductor parallel resonant
circuit to one capacitor in series. In a low frequency band,
the resonant circuit performs series resonance, which is

equivalent to a short-circuit state, so that the resonant
circuit can maintain complete performance of a low-fre-
quency antenna. In a high frequency band, the resonant
circuit performs parallel resonance, which is equivalent
to an open-circuit state. In this case, for the high-frequen-
cy antenna array, the low-frequency antenna array is
equivalent to an interrupted non-resonant structure.
Therefore, an impact of the low-frequency antenna array
on the high-frequency antenna array can be further re-
duced, thereby implementing an effect of shared-aper-
ture coexistence of the high-frequency antenna array and
the low-frequency antenna array. In addition, in the high
frequency band, the low-frequency antenna array is
equivalent to interrupted distributed metal sheets, and
the distributed metal sheets are equivalent to a decou-
pling surface, which reduces coupling between high-fre-
quency antenna arrays. Therefore, in this case, the low-
frequency antenna array may also be used as a decou-
pling structure of the high-frequency antenna array, so
that functions of coexistence of a high-frequency antenna
and the low-frequency antenna and decoupling between
high-frequency antennas can be implemented simulta-
neously.
[0046] FIG. 10a to FIG. 10c are schematic diagrams
of structures of a multi-band shared-aperture antenna
according to Embodiment 3 of this application. As shown
in FIG. 10a, FIG. 10b, and FIG. 10c, the antenna structure
in this embodiment is similar to the antenna structure in
Embodiment 1. A difference lies in that a distributed sec-
ond resonant circuit 32 is disposed on the second part
(for example, the second part 152b). The second reso-
nant circuit 32 includes an interdigital capacitor 321 and
an inductor 322, where the interdigital capacitor 321 is
formed by intersecting two comb-shaped microstrips
321a and 321b, and the inductor 322 is formed by bend-
ing one microstrip.
[0047] It should be noted that structures of the dipole
units 16 to 18 in the first antenna array 1 are the same
as a structure of the dipole unit 15. For details, refer to
the foregoing descriptions about the dipole unit 15. De-
tails are not described herein again.
[0048] FIG. 11 shows a reflection coefficient curve of
low-frequency antenna array (first antenna array) simu-
lation. As shown in FIG. 11, an impedance bandwidth
(|Γ|<-10 dB) of the antenna may cover 690 MHz to 960
MHz. FIG. 12 shows an H-plane antenna pattern of a
low-frequency antenna array (the first antenna array) at
800 MHz, and FIG. 13 shows an H-plane antenna pattern
of a high-frequency antenna array (the first antenna ar-
ray) at 2 GHz. In FIG. 12 and FIG. 13, a solid line repre-
sents a simulated main polarization antenna pattern, and
a dotted line represents a simulated cross polarization
antenna pattern.
[0049] In this embodiment, the distributed resonant cir-
cuit is added based on Embodiment 1, the resonant cir-
cuit is disposed at a plurality of positions on the second
part that is of the radiation arm of the first antenna array
and that is parallel to the reflection panel, the capacitors
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in the lumped resonant circuit in Embodiment 2 are re-
placed with the distributed interdigital capacitor, and the
inductor in the lumped resonant circuit is replaced with
the distributed long-line inductor. These distributed ele-
ments are easier to be machined. The resonant circuit is
a series resonant circuit formed by connecting one ca-
pacitor-inductor parallel resonant circuit to one capacitor
in series. In a low frequency band, the resonant circuit
performs series resonance, which is equivalent to a
short-circuit state, so that the resonant circuit can main-
tain complete performance of a low-frequency antenna.
In a high frequency band, the resonant circuit performs
parallel resonance, which is equivalent to an open-circuit
state. In this case, for the high-frequency antenna array,
the low-frequency antenna array is equivalent to an in-
terrupted non-resonant structure. Therefore, an impact
of the low-frequency antenna array on the high-frequency
antenna array can be further reduced, thereby imple-
menting an effect of shared-aperture coexistence of the
high-frequency antenna array and the low-frequency an-
tenna array. In addition, in the high frequency band, the
low-frequency antenna array is equivalent to interrupted
distributed metal sheets, and the distributed metal sheets
are equivalent to a decoupling surface, which reduces
coupling between high-frequency antenna arrays. There-
fore, in this case, the low-frequency antenna array may
also be used as a decoupling structure of the high-fre-
quency antenna array, so that functions of coexistence
of a high-frequency antenna and the low-frequency an-
tenna and decoupling between high-frequency antennas
can be implemented simultaneously.
[0050] FIG. 14a to FIG. 14d are schematic diagrams
of structures of a multi-band shared-aperture antenna
according to Embodiment 4 of this application. As shown
in FIG. 14a to FIG. 14d, the antenna in this embodiment
may include a first antenna array 1, a second antenna
array 2, and a reflection panel 3. Both the first antenna
array 1 and the second antenna array 2 are disposed
above the reflection panel 3 by using a plurality of pillars.
A frequency band of the first antenna array 1 is lower
than a frequency band of the second antenna array 2.
[0051] The first antenna array 1 includes a first dielec-
tric plate 11, the first dielectric plate 11 is parallel to the
reflection panel 3, and four ring-shaped coils 111 to 114
evenly distributed around a central point 11a of the first
dielectric plate 11 are disposed on the first dielectric plate
11. Two ring-shaped coils disposed opposite to each oth-
er form one dipole unit. For example, the ring-shaped
coil 111 and the ring-shaped coil 113 form one dipole
unit, and the ring-shaped coil 112 and the ring-shaped
coil 114 form one dipole unit. One dipole unit is connected
to one Y-type feeding structure. For example, the dipole
unit formed by the ring-shaped coil 111 and the ring-
shaped coil 113 is connected to one Y-type feeding struc-
ture 115, and the dipole unit formed by the ring-shaped
coil 112 and the ring-shaped coil 114 is connected to one
Y-type feeding structure 116.
[0052] The second antenna array 2 includes a second

dielectric plate 21 and a third dielectric plate 22. Both the
second dielectric plate 21 and the third dielectric plate
22 are parallel to the reflection panel 3. The second di-
electric plate 21 and the third dielectric plate 22 are in a
one-to-one correspondence, and the second dielectric
plate 21 is located above the corresponding third dielec-
tric plate 22. A first through hole 21a and a metal layer
211 surrounding the first through hole 21a are disposed
at a center position of the second dielectric plate 21. A
second through hole 22a and four J-type feeding struc-
tures 221 to 224 evenly distributed around the second
through hole 22a are disposed at a center position of the
third dielectric plate 22. The four J-type feeding structures
221 to 224 are connected to a feedback plate 3 through
the second through hole 22a. A quantity of J-type feeding
structures may be three, four, or the like. This is not spe-
cifically limited. A connection line between a central point
of the first through hole 21a and a central point of the
second through hole 22a is perpendicular to the reflection
panel, that is, the first through hole 21a and the second
through hole 22a are aligned from top to bottom, so that
the feeding structures are connected to the reflection
panel 3 through the first through hole 21a and the second
through hole 22a.
[0053] The Y-type feeding structures 115 and 116 are
connected to the reflection panel 3 through the first
through hole 21a and the second through hole 22a. The
first dielectric plate 11 is located above the second die-
lectric plate 21.
[0054] The first antenna array 1 includes two pairs of
dipole units and two Y-type feeding structures, and has
an operating frequency band of 1.71 GHz to 2.69 GHz.
The second antenna array 2 uses a differential feeding
laminated patch antenna form, includes one drive patch
(the second dielectric plate), one parasitic patch (the third
dielectric plate), and four J-type feeding structures, and
has operating frequency bands of 3.3 GHz to 3.6 GHz
and 4.8 GHz to 5 GHz. Both the first antenna array 1 and
the second antenna array 2 use coaxial feeding. To en-
able a coaxial axis to directly reach the first dielectric
plate, a through hole of a same radius is disposed at a
center of each of the second dielectric plate and the third
dielectric plate, to minimize an impact of the coaxial axis
on the second antenna array 2. To prevent the first an-
tenna array 1 from shielding the second antenna array
2, a radiation patch on a surface of the first dielectric plate
at an upper layer is designed as a frequency selective
surface (frequency selective surface, FSS). As shown in
FIG. 14b, each dipole arm is designed as a homocentric
three-ring structure, an outer square ring is used as a
radiation element, and an internally loaded double-ring
structure implements a frequency selection function. A
circuit of the homocentric three-ring structure may be
equivalent to three capacitor-inductor series resonant cir-
cuits, and the three series resonant circuits are connect-
ed in parallel to respectively correspond to three trans-
mission zeros. It can be learned from basic circuit knowl-
edge that the three series resonant circuits that are con-
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nected in parallel may be equivalent to two capacitor-
inductor parallel resonant circuits that are connected in
parallel, that is, one transmission pole needs to exist in
every two transmission zeros. Therefore, two transmis-
sion poles exist in the three transmission zeros. In this
way, an electromagnetic wave of a corresponding fre-
quency band can normally pass through a low-frequency
unit. Positions of the three zeros are respectively con-
trolled by side lengths of three square rings. Therefore,
a transmission frequency band may be appropriately ad-
justed by adjusting a size of the square ring.
[0055] FIG. 15a and FIG. 15b are schematic diagrams
of examples of a multi-band shared-aperture antenna ar-
ray. As shown in FIG. 15a and FIG. 15b, the first antenna
array 1 is a 134 low-frequency array, and the second
antenna array 2 is a 138 medium-high-frequency array.
The first antenna array 1 and the second antenna array
2 are disposed on the reflection panel 3 in a coaxial layout
manner. An odd unit of the second antenna array 2 is
placed below one unit of the first antenna array 1, and
the first antenna array 1 and the second antenna array
2 use a shared-aperture structure without an additional
mounting space. This is equivalent to adding medium-
high-frequency antenna units based on an aperture of
the original low-frequency antenna array, to ensure nor-
mal operation of the low-frequency antenna array and
the medium-high-frequency antenna array.
[0056] It should be noted that, in this application, rela-
tive positions of the first antenna array 1 and the second
antenna array 2, respective heights of the first antenna
array 1 and the second antenna array 2 and a height
difference between the heights, a spacing between the
first dielectric plates in the first antenna array 1, a spacing
between the second dielectric plates in the second an-
tenna array 2, and/or a spacing between the third dielec-
tric plates in the second antenna array 2 may be adjusted
based on an actual requirement. This is not specifically
limited. A quantity of components included in each of the
first antenna array 1 and the second antenna array 2 and
a specific size of each component may be set based on
an antenna pattern, a gain requirement, and a side lobe
requirement of the array antenna in an actual application.
This is not specifically limited either.
[0057] FIG. 16 shows a standing wave and isolation of
a medium-frequency antenna array; and FIG. 17 shows
a standing wave and isolation of a high-frequency anten-
na array. FIG. 18 to FIG. 20 respectively show H-plane
and V-plane antenna patterns of an antenna array at 2.2
GHz, 3.6 GHz, and 5 GHz. FIG. 21, FIG. 22, and FIG.
23 respectively show H-plane and V-plane antenna pat-
terns of an antenna array at 2.2 GHz, 3.6 GHz, and 5
GHz. In FIG. 18 to FIG. 23, a solid line represents a sim-
ulated main polarization antenna pattern, a single-dotted
line represents a measured main polarization antenna
pattern, a dotted line represents a simulated cross po-
larization antenna pattern, and a double-dotted line rep-
resents a measured cross polarization antenna pattern.
[0058] FIG. 24 is a schematic diagram of a structure

of a multi-band shared-aperture antenna according to
Embodiment 5 of this application. As shown in FIG. 24,
the antenna structure in this embodiment is similar to the
antenna structure in Embodiment 4. A difference lies in
that the antenna structure further includes a third antenna
array 4. The third antenna array 4 is disposed above the
reflection panel 3. A frequency band of the third antenna
array 4 is lower than the frequency band of the first an-
tenna array 1, and a highest part of the third antenna
array 4 is higher than a highest part of the first antenna
array 1. The third antenna array may use the structure
of the first antenna array in Embodiment 1 to Embodiment
3. Details are not described herein again.
[0059] The shared-aperture antenna in this embodi-
ment supports a high frequency band, a medium frequen-
cy band, and a low frequency band. The entire antenna
uses a layered structure, a low-frequency antenna at an
upper layer is similar to a first array antenna that covers
the frequency band of 690 MHz to 960 MHz in Embodi-
ments 1 to 3, and is embedded in a gap between a me-
dium-frequency antenna (a first array antenna in Embod-
iment 4) and a high-frequency antenna (a second array
antenna in Embodiment 4) array at lower layers by using
a support structure. The low-frequency antenna uses a
distributed capacitor-inductor wave transmission struc-
ture, to generate series resonance for a low-frequency
signal to form a short circuit for normal operation, and to
generate parallel resonance in a medium/high frequency
band to form an open circuit, thereby implementing a
wave transmission function required by the low-frequen-
cy antenna for a medium/high-frequency signal, freely
radiating the medium/high-frequency signal, and mini-
mizing an impact of the low-frequency antenna on an
antenna pattern and a gain of the medium/high-frequen-
cy antenna. In addition, an ADS decoupling function of
the low-frequency antenna at the upper layer can be used
to uniformly decouple the medium-frequency antenna ar-
ray and the high-frequency antenna array at the lower
layers. This minimizes coupling between antenna units
at the lower layers and avoids distortion of the antenna
pattern. The medium-frequency array and the high-fre-
quency array at the lower layers use an upper-lower layer
coaxial structure. The medium-frequency antenna at an
upper layer covers a frequency band of 1.71 GHz to 2.69
GHz, and the high-frequency antenna at a lower layer
covers a frequency band of 3.3 GHz to 3.8 GHz. The
high-frequency antenna is designed as an FSS, so that
the high-frequency signal can be normally radiated. In
this way, distortion that is of the antenna pattern of the
high-frequency antenna and that is caused by the medi-
um-frequency antenna is minimized. Finally, in an overall
structure in which the low-frequency antenna and both
of the medium-frequency antenna and the high-frequen-
cy antenna are embedded in layers, and the medium-
frequency antenna and the high-frequency antenna are
coaxially layered, a capacitor-inductor structure wave
transmission technology, an ADS decoupling technolo-
gy, and an FSS wave transmission technology are sep-
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arately used to implement wave transmission and decou-
pling functions of the three-band shared-aperture array
antenna, to obtain excellent antenna pattern perform-
ance and meet a gain requirement.
[0060] FIG. 25 is a schematic diagram of a structure
of a communication device according to an embodiment
of this application. As shown in FIG. 25, the communica-
tion device 2500 in this embodiment includes a processor
2502 and a communication interface 2503. The commu-
nication interface 2503 may include any one of the multi-
band shared-aperture antennas in Embodiment 1 to Em-
bodiment 5.
[0061] Further, the communication device 2500 may
further include a memory 2501. Optionally, the commu-
nication device 2500 may further include a bus 2504. The
communication interface 2503, the processor 2502, and
the memory 2501 may be connected to each other by
using the bus 2504. The bus 2504 may be a peripheral
component interconnect (peripheral component inter-
connect, PCI) bus, an extended industry standard archi-
tecture (extended industry standard architecture, EISA)
bus, or the like. The bus 2504 may be classified into an
address bus, a data bus, a control bus, and the like. For
ease of representation, only one bold line is used for rep-
resentation in FIG. 25, but this does not mean that there
is only one bus or only one type of bus.
[0062] The processor 2502 may perform various func-
tions of the communication device 2500 by running or
executing a program stored in the memory 2501.
[0063] For example, the communication device 2500
shown in FIG. 25 may be a cloud or a terminal in embod-
iments of this application.
[0064] When the communication device 2500 is a
cloud, the processor 2502 may perform, by running or
executing the program stored in the memory 2501, ac-
tions completed by the cloud in the foregoing method
examples. When the communication device 2500 is a
terminal, the processor 2502 may perform, by running or
executing the program stored in the memory 2501, ac-
tions completed by the terminal in the foregoing method
examples.
[0065] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. A multi-band shared-aperture antenna, comprising
a first antenna array, a second antenna array, and
a reflection panel, wherein both the first antenna ar-
ray and the second antenna array are disposed

above the reflection panel, a frequency band of the
first antenna array is lower than a frequency band of
the second antenna array, and a highest part of the
first antenna array is higher than a highest part of
the second antenna array;

the first antenna array comprises four first die-
lectric plates, all the four first dielectric plates
are perpendicular to the reflection panel, the four
first dielectric plates enclose a hollowed struc-
ture, two adjacent first dielectric plates are per-
pendicular to each other, the first antenna array
comprises four hollowed butterfly dipole units,
any one of the dipole units comprises two radi-
ation arms, the two radiation arms are respec-
tively printed on two adjacent first dielectric
plates, an included angle between the two radi-
ation arms is 90°, any one of the radiation arms
comprises a first part perpendicular to the re-
flection panel and a second part parallel to the
reflection panel, the first part is connected to the
second part, a first feeding stub is disposed at
a position that is on the first dielectric plate and
on which the first part is printed, the first feeding
stub and the first part are respectively located
on two surfaces of the first dielectric plate, the
first feeding stub is connected to the reflection
panel, and the second part has a specified width
in a direction perpendicular to the reflection pan-
el; and
the second antenna array comprises a plurality
of second dielectric plates, all the plurality of sec-
ond dielectric plates are parallel to the reflection
panel, four ring-shaped coils are disposed on
any one of the second dielectric plates, any one
of the ring-shaped coils is connected to a second
feeding stub, and the second feeding stub is
connected to the reflection panel.

2. The antenna according to claim 1, wherein two dipole
units on a diagonal line in the first antenna array have
a same polarization direction.

3. The antenna according to claim 1 or 2, wherein two
adjacent dipole units in the first antenna array form
two polarization directions of 645°.

4. The antenna according to claim 1 or 2, wherein the
second part presents an unclosed ring-shaped struc-
ture.

5. The antenna according to claim 3, wherein the sec-
ond part presents an unclosed ring-shaped struc-
ture.

6. The antenna according to claim 1, 2, or 5, wherein
a lumped first resonant circuit is disposed on the sec-
ond part; and the first resonant circuit comprises two
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parallel slots disposed on the second part, a capac-
itor and an inductor are disposed on one slot, and a
capacitor is disposed on the other slot.

7. The antenna according to claim 3, wherein a lumped
first resonant circuit is disposed on the second part;
and the first resonant circuit comprises two parallel
slots disposed on the second part, a capacitor and
an inductor are disposed on one slot, and a capacitor
is disposed on the other slot.

8. The antenna according to claim 4, wherein a lumped
first resonant circuit is disposed on the second part;
and the first resonant circuit comprises two parallel
slots disposed on the second part, a capacitor and
an inductor are disposed on one slot, and a capacitor
is disposed on the other slot.

9. The antenna according to claim 1, 2, or 5, wherein
a distributed second resonant circuit is disposed on
the second part; the second resonant circuit com-
prises an interdigital capacitor and an inductor, and
the interdigital capacitor is formed by intersecting two
comb-shaped microstrips; and the inductor is formed
by bending one micro strip.

10. The antenna according to claim 3, wherein a distrib-
uted second resonant circuit is disposed on the sec-
ond part; the second resonant circuit comprises an
interdigital capacitor and an inductor, and the inter-
digital capacitor is formed by intersecting two comb-
shaped microstrips; and the inductor is formed by
bending one microstrip.

11. The antenna according to claim 4, wherein a distrib-
uted second resonant circuit is disposed on the sec-
ond part; the second resonant circuit comprises an
interdigital capacitor and an inductor, and the inter-
digital capacitor is formed by intersecting two comb-
shaped microstrips; and the inductor is formed by
bending one microstrip.

12. A multi-band shared-aperture antenna, comprising
a first antenna array, a second antenna array, and
a reflection panel, wherein both the first antenna ar-
ray and the second antenna array are disposed
above the reflection panel by using a plurality of pil-
lars, and a frequency band of the first antenna array
is lower than a frequency band of the second antenna
array;

the first antenna array comprises a plurality of
first dielectric plates, all the plurality of first die-
lectric plates are parallel to the reflection panel,
four ring-shaped coils evenly distributed around
a central point of the first dielectric plate are dis-
posed on any one of the first dielectric plates,
two ring-shaped coils that are disposed opposite

to each other form one dipole unit, and the dipole
unit is connected to one Y-type feeding struc-
ture;
the second antenna array comprises a plurality
of second dielectric plates and a plurality of third
dielectric plates, all the plurality of second die-
lectric plates and the plurality of third dielectric
plates are parallel to the reflection panel, the plu-
rality of second dielectric plates are in a one-to-
one correspondence with the plurality of third
dielectric plates, the second dielectric plate is
located above a corresponding third dielectric
plate, a first through hole and a metal layer sur-
rounding the first through hole are disposed at
a center position of any one of the second die-
lectric plates, and a second through hole and a
plurality of J-type feeding structures evenly dis-
tributed around the second through hole are dis-
posed at a center position of any one of the third
dielectric plates;
the plurality of J-type feeding structures are con-
nected to the reflection panel through the sec-
ond through hole, and the Y-type feeding struc-
ture is connected to the reflection panel through
the first through hole and the second through
hole; and
the plurality of first dielectric plates are located
above the plurality of second dielectric plates.

13. The antenna according to claim 12, wherein a quan-
tity of the plurality of J-type feeding structures is four.

14. The antenna according to claim 12 or 13, wherein a
connection line between a central point of the first
through hole and a central point of the second
through hole is perpendicular to the reflection panel.

15. The antenna according to claim 12 or 13, wherein
the antenna further comprises a third antenna array,
the third antenna array is disposed above the reflec-
tion panel, a frequency band of the third antenna
array is lower than the frequency band of the first
antenna array, and a highest part of the third antenna
array is higher than a highest part of the first antenna
array; and
the third antenna array comprises four third dielectric
plates, all the four third dielectric plates are perpen-
dicular to the reflection panel, the four third dielectric
plates enclose a hollowed structure, two adjacent
third dielectric plates are perpendicular to each oth-
er, the third antenna array comprises four hollowed
butterfly dipole units, any one of the dipole units com-
prises two radiation arms, the two radiation arms are
respectively printed on two adjacent third dielectric
plates, an included angle between the two radiation
arms is 90°, any one of the radiation arms comprises
a first part perpendicular to the reflection panel and
a second part parallel to the reflection panel, the first
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part is connected to the second part, a first feeding
stub is disposed at a position that is on the third di-
electric plate and on which the first part is printed,
the first feeding stub and the first part are respectively
located on two surfaces of the third dielectric plate,
the first feeding stub is connected to the reflection
panel, and the second part has a specified width in
a direction perpendicular to the reflection panel.

16. The antenna according to claim 14, wherein the an-
tenna further comprises a third antenna array, the
third antenna array is disposed above the reflection
panel, a frequency band of the third antenna array
is lower than the frequency band of the first antenna
array, and a highest part of the third antenna array
is higher than a highest part of the first antenna array;
and
the third antenna array comprises four third dielectric
plates, all the four third dielectric plates are perpen-
dicular to the reflection panel, the four third dielectric
plates enclose a hollowed structure, two adjacent
third dielectric plates are perpendicular to each oth-
er, the third antenna array comprises four hollowed
butterfly dipole units, any one of the dipole units com-
prises two radiation arms, the two radiation arms are
respectively printed on two adjacent third dielectric
plates, an included angle between the two radiation
arms is 90°, any one of the radiation arms comprises
a first part perpendicular to the reflection panel and
a second part parallel to the reflection panel, the first
part is connected to the second part, a first feeding
stub is disposed at a position that is on the third di-
electric plate and on which the first part is printed,
the first feeding stub and the first part are respectively
located on two surfaces of the third dielectric plate,
the first feeding stub is connected to the reflection
panel, and the second part has a specified width in
a direction perpendicular to the reflection panel.

17. The antenna according to claim 15, wherein two di-
pole units on a diagonal line in the third antenna array
have a same polarization direction.

18. The antenna according to claim 15, wherein two ad-
jacent dipole units in the third antenna array form
two polarization directions of 645°.

19. The antenna according to claim 16 or 17, wherein
two adjacent dipole units in the third antenna array
form two polarization directions of 645°.

20. The antenna according to claim 15, wherein the sec-
ond part presents an unclosed ring-shaped struc-
ture.

21. The antenna according to any one of claims 16 to
18, wherein the second part presents an unclosed
ring-shaped structure.

22. The antenna according to claim 19, wherein the sec-
ond part presents an unclosed ring-shaped struc-
ture.

23. The antenna according to claim 15, wherein a
lumped first resonant circuit is disposed on the sec-
ond part; and the first resonant circuit comprises two
parallel slots disposed on the second part, a capac-
itor and an inductor are disposed on one slot, and a
capacitor is disposed on the other slot.

24. The antenna according to any one of claims 16 to
18, 20, and 22, wherein a lumped first resonant circuit
is disposed on the second part; and the first resonant
circuit comprises two parallel slots disposed on the
second part, a capacitor and an inductor are dis-
posed on one slot, and a capacitor is disposed on
the other slot.

25. The antenna according to claim 19, wherein a
lumped first resonant circuit is disposed on the sec-
ond part; and the first resonant circuit comprises two
parallel slots disposed on the second part, a capac-
itor and an inductor are disposed on one slot, and a
capacitor is disposed on the other slot.

26. The antenna according to claim 21, wherein a
lumped first resonant circuit is disposed on the sec-
ond part; and the first resonant circuit comprises two
parallel slots disposed on the second part, a capac-
itor and an inductor are disposed on one slot, and a
capacitor is disposed on the other slot.

27. The antenna according to claim 15, wherein a dis-
tributed second resonant circuit is disposed on the
second part; the second resonant circuit comprises
an interdigital capacitor and an inductor, and the in-
terdigital capacitor is formed by intersecting two
comb-shaped microstrips; and the inductor is formed
by bending one microstrip.

28. The antenna according to any one of claims 16 to
18, 20, and 22, wherein a distributed second reso-
nant circuit is disposed on the second part; the sec-
ond resonant circuit comprises an interdigital capac-
itor and an inductor, and the interdigital capacitor is
formed by intersecting two comb-shaped micros-
trips; and the inductor is formed by bending one
microstrip.

29. The antenna according to claim 19, wherein a dis-
tributed second resonant circuit is disposed on the
second part; the second resonant circuit comprises
an interdigital capacitor and an inductor, and the in-
terdigital capacitor is formed by intersecting two
comb-shaped microstrips; and the inductor is formed
by bending one microstrip.
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30. The antenna according to claim 21, wherein a dis-
tributed second resonant circuit is disposed on the
second part; the second resonant circuit comprises
an interdigital capacitor and an inductor, and the in-
terdigital capacitor is formed by intersecting two
comb-shaped microstrips; and the inductor is formed
by bending one microstrip.

31. A communication device, comprising the multi-band
shared-aperture antenna according to any one of
claims 1 to 30, wherein
the communication device receives or sends a wire-
less communication signal by using the multi-band
shared-aperture antenna.
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